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EXPERIMENT STATION WORK—XIL-' 


SEAWEED. 


A valuable agricultural resource of our Northern coast regions is the 
seaweed or seaware, which collects upon shelving beaches or in inlets 
(drift weed, of which kelp is the principal component) or which may 
be cut from the rocks at low tide (cut weed, of which rockweed? con- 
stitutes the larger part). This material is used to a considerable extent, 
especially as a fertilizer, on the New England coast, but it is doubtful 
whether its value is fully appreciated and whether it is utilized to the 
extent to which it might be economically employed. 

A number of the experiment stations have made analyses of sea- 
weed and seaweed ashes, and a few years ago the Rhode Island Station 
published the results of a very thorough study of the characteristics, 
composition, and uses of the various more common species of seaweed 
found on the New England coast. A more recent study of the subject 
in its bearing upon Scotch agriculture has been made by James Hend- 
rick, of Aberdeen University, Scotland. These studies throw much 
light upon the question of the value of seaweed and the extent to 
which it may be profitably used. 

They show that a variety of uses have been made of seaweed. Sev- 
eral species are edible, the most important of these being Irish or ear- 
rageen moss, used in the preparation of jellies (blanc-mange and simi- 
lar dishes). Dulse, or dillesk, and kelp, or tangle, are also used to a 
limited extent as human food. Irish moss and some other species have 
also been found valuable as cattle foods, especially when boiled (to 


'This is the twelfth number of a subseries of brief popular bulletins compiled 
from the published reports of the agricultural experiment stations and kindred 
institutions in this and other countries, The chief object of these publications is 
to disseminate throughout the country information regarding experiments at the 
different experiment stations, and thus to acquaint our farmers in a general way 
with the progress of agricultural investigation on its practical side. The results 
herein reported should for the most part be regarded as tentative and suggestive 
rather than conclusive. Further experiments may modify them, and experience 
alone can show how far they will be useful in actual practice. The work of the 
stations must not be depended upon to produce ‘‘rules for farming.” How to apply 
the results of experiments to his own conditions will ever remain the problem of 
the individual farmer.—A. C. TRUE, Director, Office of Experiment Stations. 

2Harvey states that the rockweeds (round and flat stalked) constitute at least 
three-fourths of the covering of the tidal rocks on the east coast of America. 
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destroy the rank taste) and mixed with meal. The food constituents 
in two species of seaweed (partially dried) are shown in the following 
table: 


Food constituents in seaweeds. 


| Nitro- | 
Water. | Protein. Fat. gen-free | Fiber. Ash. 
extract. | 


| 
| Per cent.| Per cent.| Per cent., Per cent. Per cent. Per cent. 


PIUMIR 5 x 5 bo sso new sisccs ce ecssetess sana 26. 64 6.03 0.19 32. 02 9. 05 26. 07 
Flat-stalked rockweed.................. 27. 11 8.21 | . 67 41.14 4.40 18. 47 


The table shows that these two species of seaweed compare favor- 
ably with average hay as regards probably the most important 
coustituent, i. e., protein. They are deficient in fat, but contain a 
very large amount of ash. The nutritive value of any feeding stuff 
depends largely upon the digestibility of its constituents. Nov investi- 
gations on the digestibility of seaweed have been made, so far as the 
writer is aware. It is reasonable to assume, however, that tlhe coarse 
eelgrass would prove much less digestible and consequently a poorer 
feeding stuff than the more succulent, mucilaginous rockweed. 

Kelgrass has been used in filling mattresses, cushions, ete., and in 
sheathing houses. Seaweed ashes were formerly utilized to a consider- 
able extent for the manufacture of alkali for use in soap and glass 
making and for the preparation of iodin and other substances useful 
in medicine and the arts, and it is stated that substitutes for horns, 
shell, etc., have been prepared from gelatinous substances of certain 
seaweeds. As a rule, however, cheaper sources of most of the mate- 
rials furnished by seaweed have been discovered, and as a consequence 
the number of uses to which they are put has greatly decreased. 

The principal use of seaweed at the present time is as a manure. It 
is extensively used for this purpose on the coasts of Great Britain, Ire- 
land, France, Germany, Scandinavia, and New England, some of the 
best farms of the last-named region, according to Storer, being main- 
tained largely by the use of seaweed. Exact data as to the quantity 
of this material used in the United States are not available. It is 
reported that in 1885 the value of seaweed used as a fertilizer in Rhode 
Island alone was about $65,000. 

The use of seaweed as a manure is necessarily confined to within a 
short distance of the seacoast. The material is very bulky and watery 
(containing from 70 to 90 per cent of water), and consequently can not 
be profitably transported to a great distance. It has been carried 
inland, however, to a distance of from 8 to 10 miles. It is undoubt- 
edly an economical practice to allow the seaweed to partially dry on 
the beach before carting it to the land. It is, however, not advisable 
to allow the material to dry out so thoroughly that it will not readily 
decompose in the soil or to subject it to any considerable amount of 
fermentation or leaching, as in this case a large proportion of its 
valuable constituents—nitrogen and potash—will be lost. On account 
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of its bulk and watery condition it is necessary to apply seaweed in 
very large amounts, 20 to 30 tons per acre, in order to supply sufficient 
amounts of nitrogen, phosphoric acid, and potash for the needs of crops. 

The fertilizing constituents in various kinds of seaweed, as compiled 
from analyses made at the Rhode Island Station and elsewhere, calcu- 
lated to a uniform basis of 80 per cent of water, are shown in the fol- 
lowing table: 


Fertilizing constituents in different kinds of seaweed. 


(Calculated to a uniform basis of 80 per cent of water.] 


| Phos- 
Nitrogen.| phoric | Potash. Lime. 
acid. 


Per cent.| Per cent.| Per cent.| Per cent. 








Ribbon weed, kelp, or tangle (Laminaria saccharina)....--.-- 0. 327 0. 116 0. 488 0. 789 
Broad ribbon weed, broad-leafed kelp, devil's apron, or tan- | 
$i CEM UAENG CTO) ois a dinns cc ign downcveuener senate - 347 - 092 - 498 . 470 
Drift weed, mostly kelp (Laminaria spp.) ...--.-.----------- 444 | - 131 1,217 524 
Round-stalked rockweed (Ascophyllum (Fucus) nodosum) ... . 373 - 072 . 706 . 355 
Flat-stalked rockweed (Fucus vesiculosus) ...........-------- . 347 . 084 542 . 444 
PURUE FUVOOTUS,. «2 02 cuca ves ree side canna dando sadaae sons | . 256 - 059 ROG fe cncsccade 
Eelgrass, or grass wrack (Zostera marina)..........--.--+--- - 328 | - 128 - 368 597 
Irish, or carrageen moss (Chondrus crispus)..-.--...--+. --- | - 564 | - 105 . 850 - 366 
Dulse, or dillesk (Rhodymenia palmata) .........-..-+. 002+ .614 | . 104 1, 620 115 
Oladostephus vertictllatus .....ccccccccccsscccccecccceccscccss -314 | - 156 - 984 - 604 
PUREE PORUNENG occ ccccccccsccteccasaces slnieunasawedsene’ . 660 120 | . 288 . 480 
PROD R OTE MCMOLANUYOUE << « 5 on0sin 5355 60.010 0c0ssansnscanes . 642 | - 085 | - 580 | 2. 927 
TEE Man Gecncssvenns vecdas cask ate neineideeuunde sxe - 338 | - 078 . 700 . 176 
BNQEDBD one nis. onaccidacdddncdsvnuseesdecseasducantyuesse . 409 | . 097 - 701 . 597 


The above table shows that average seaweed in the moist state con- 
tains about 0.4 per cent of nitrogen, 0.7 per cent of potash, and less 
than 0.1 per cent of phosphoric acid. If we allow 10 cents a pound for 
the nitrogen, 2 cents for the phosphoric acid, and 4 cents for the pot- 
ash (and these were the lowest prices at which these constituents could 
be bought in 1898 in any materials from which commercial fertilizers 
are made), a ton of seaweed (with 80 per cent of water) is worth $1.42 
as a fertilizer. 

The potash of seaweed, which is probably its most important fertil- 
izing constituent, is subject to wide variation. Fresh seaweed often 
contains 1 per cent and more of this constituent, but it is soluble and 
is rapidly lost if the weed is subjected to washing. The lime is also 
very variable, owing to the adherence of shells, etc., but normally it is 
probably less than 1 per cent. 

Seaweed belongs to the same class of manures as barnyard manure 
and green manures. At the same time that it furnishes more or less 
of all the constituents required by plants, it supplies the soil with a 
large amount of humus to improve its physical properties. For this 
reason it proves especially valuable on porous, sandy soils. It differs 
from average barnyard manure in its higher percentage of potash and 
lower percentage of phosphoric acid. While, like barnyard manure, it 
is a general fertilizer, it is not so well balanced, and its continued use 
without the addition of other fertilizers is likely to result in a one-sided 
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exhaustion of the soil. In order to prevent a deficiency of phosphoric 
acid as compared with the other fertilizing constituents and an undue 
draft on this element in the soil, it is necessary to apply seaweed in 
very large amounts, thus furnishing nitrogen and potash far in excess 
of the needs of the crop and subjecting them to danger of loss. To 
get the best results seaweed should undoubtedly be used in connection 
with bone or other phosphate. 

Since seaweed contains a considerable amount of potash which is 
largely soluble in water, it is correctly considered a potassic manure 
and especially valuable for soils deficient in potash and crops like pota- 
toes, clover, etc., which are “potash feeders.” According to Storer, 
“there is perhaps hardly another locality in New England where red 
clover may be seen growing as freely and abundantly as upon the tract 
of country back of Rye Beach, New Hampshire, * * * which has 
been manured with seaweeds ever since the country was first settled. 
Clover grows there naturally and spontaneously, in the sense that it 
perpetuates itself and remains in the land year after year, much as 
June grass does in other localities.” 

The nitrogen of seaweed is in organic form, and is therefore not avail- 
able to plants until decomposition and nitrification have taken place. 
With the majority of seaweeds, however, this rapidly occurs in the soil, 
and itis not considered necessary, as arule, to ferment the weed before 
applying it to the soil. It may be applied fresh as a top-dressing (on 
grass) or may be plowed in. On account of its rapid decomposition 
seaweed furnishes a valuable means of starting fermentation in manure, 
compost heaps, peat, etc. These statements apply especially to the 
more succulent and mucilaginous kinds of seaweed. They do not 
apply to eelgrass, as a rule. While this kind of seaweed is about as 
rich in fertilizing constituents as the other kinds analyzed, its actual 
fertilizing value is much lower because it decomposes very slowly in 
the soil. In fact, it has been condemned as worthless as a manure for 
this reason, although useful as a mulch. Its value as a fertilizer could 
no doubt be greatly increased by composting with manure or lime. 
The burning of the material and the use of the ashes as a fertilizer has 
been suggested, but the objection to this practice is the difficulty and 
expense of burning and the loss of the nitrogen. 

Seaweed has been extensively used as a fertilizer for potatoes. It 
is claimed, however, that the quality of the tubers is impaired if the 
weed is applied in the spring or at time of planting. This is probably 
due to the chlorin which the seaweed contains in considerable amounts, 
it being a well-known fact that chlorin in large amounts in the soil has 
a tendency to lower the starch content of potatoes, and thus injure 
their quality. This objection may be met in large part by applying 
the weed the preceding summer or fall, as is quite generally done by 
New England farmers. In any case the seaweed should be given suffi- 
cient time to decay in the soil before planting the potatoes. In experi- 
ments made by James Hendrick, in Scotland, seaweed was compared 
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with barnyard manure and commercial fertilizers applied in the spring 
to early potatoes. Seaweed alone and barnyard manure alone were 
about equally effective in increasing the yield. Seaweed combined 
with superphosphate gave a larger yield than manure alone or manure 
and superphosphate. The potatoes grown with manure, however, were 
of better quality than those grown with seaweed. The potatoes grown 
with seaweed were apparently more immature and deficient in starch 
than those grown with the manure. It is suggested that the seaweed 
prolonged the period of growth and would have given better results 
with late potatoes. 

It has been observed at the Rhode Island Station and by farmers in 
that State that seaweed applied at the time of planting tends to 
decrease scab in potatoes. In this respect it possesses a decided 
advantage over barnyard manure, which is known to favor the devel- 
opment of scab. Another advantage which seaweed possesses is its 
freedom from weed seeds, eggs of insects, and germs or spores of plant 
diseases. Where both stable manure and seaweed are available, it is 
considered good practice to use the former on grass and the latter on 
plowed land. 

SUMMARY. 


While seaweed has been used for a variety of purposes, it is chiefly 
valuable as a manure. For this purpose it may be classed with green 
manures and barnyard manure, though differing from the latter in its 
higher content of potash (largely soluble) and lower content of phos- 
phoric acid. On account of its high content of potash, seaweed is 
best adapted to soils deficient in this element and to crops which are 
“potash feeders,” such as potatoes, clover, etc. To secure a well- 
balanced fertilizer adapted to general purposes the seaweed should be 
combined with a phosphate of some kind. 

While the different species of seaweed are very similar in chemical 
composition, they are not all of the same fertilizing value. Eelgrass, 
on account of the slowness with which it decomposes, is probably the 
least valuable species as a manure, although useful as a mulch. When 
rotted in composts its fertilizing value is greatly increased. The sea- 
weeds of most importance as fertilizers are kelp and rockweed. These 
rapidly decompose in the soil, readily yielding up their fertilizing con- 
stituents to crops. It is therefore most economical to apply them to 
the soil as a top-dressing or to plow them in in the fresh condition 
without previous fermentation. Seaweed gives best results on warm, 
sandy soils, which it stocks with humus. 

Seaweed, when applied in the spring, has been found to injure the 
quality of potatoes, probably on account of the chlorin which it con- 
tains. It also apparently delays maturity as compared with barnyard 
manure. It seems, however, to reduce scab when applied at planting. 
Undoubtedly the safest practice with potatoes and other plants injured 
by chlorin is to apply the seaweed the previous summer or fall. 
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An advantage of seaweed over barnyard manure is its freedom from 
weed seeds, insects, and germs or spores of plant diseases. 

Since the bulky character of seaweeds makes it unprofitable to 
transport them very far inland, it has beer suggested that they be 
burnt and the ashes used, but the difficulty and expense of this practice 
renders it of doubtful economy.—THE EDITOR. 


THE TILLERING OF GRAINS. 


Grains tiller or stool when they throw up shoots from the root after 
the seed has sprouted and the main stem has madeits appearance. A 
stool of grain thus consists of the stems and shoots produced from a 
seed, and may be considered a single plant. This method of growth is 
characteristic of the grasses to which all cereal crops belong. The 
number of shoots which grow and develop into grain-bearing stems 
depends mainly upon the fertility of the soil, the influence of weather 
conditions, and the distance between plants. Worn-out soils, or soils 
in which the plant food is not readily available; cold weather, either 
too wet or too dry, and sowing the grain too thickly, are conditions 
which are detrimental to tillering. In considering the subject, it is 
taken for granted that the seed is of good quality. 

The fertility of the soil and the spacing of the plants are factors 
which are under the control of the farmer, but the weather conditions 
vary with locality and season. In dry regions, where the important 
factor of soil moisture is unreliable, the tendency is not to rely very 
extensively upon the tillering process, but to sow greater quantities of 
seed per acre in order to obtain the required stand. 


Comparatively little work has been done in this country on the tiller- . 


ing of grain, but extensive investigations of the amount of wheat, oats, 
and barley to be sown per acre have been made, and the effect of tiller- 
ing may be inferred to some extent from the data obtained. However, 
direct investigations on the subject are few as compared with work 
on other phases of the culture of cereals. The Wyoming Station has 
recently published the result of investigations on the tillering of wheat, 
oats, and barley grown at five different places in the State, namely, 
Laramie, Lander, Wheatland, Sundance, and Sheridan. The results of 
this work are of interest not only in so far as they concern the tillering 
of cereals, but also inasmuch as they throw light on the growing of 
grains at high altitudes and in arid climates. The altitude of the dif- 
ferent places where these experiments were made varied from 4,000 to 
7,200 feet. In one case only were the plants grown without irrigation. 
The tillering experiments were conducted with a comparatively small 
number of plants, but in order to show what the results might be in 
actual field practice, a series of plat experiments with different amounts 
of seed per acre was made for the purpose of comparison. 

In general, the results indicate that the number of mature heads 
produced by each seed varies greatly with the locality and the season, 
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and that the number of heads and the amount of grain produced 
increase rapidly with the space given each seed. It was found that 
plants grown at wide distances apart produced shorter straw and a 
greater proportion of straw to grain than when thickly planted. The 
greater proportion of straw is considered to be due to the increase in 
the number of adventitious stems and the number and size of the 
leaves as each plant is accorded greater space within certain limits. 
It was noticed that, where too much room was given, many more stems 
were produced than would mature heads; and that, on account of the 
continuous growth from the crown of the stool during the summer, the 
grain matured late, did not fill well, and consequently was light in 
weight and of inferior quality. Larger heads were produced upon 
grain planted more than 1 inch apart, although they did not seem as 
uniform in size as the heads of plants grown at the smaller distance. 
The number of seeds in the largest heads produced was found to 
increase rapidly with the distance between plants. It is stated that 
more grain will be produced by each seed when planted at greater 
distances than 1 inch apart, but that the actual amount of grain will 
be less for the area of land used. ‘A study of our experiment seems 
to indicate that in tarm practice sowing seeds so plants will be secured 
about 1 inch apart in the drill will produce the largest yields per acre 
of wheat or barley, but that oats should probably be planted a little 
thicker than this.” 

The author concludes from his investigations that, if 80 per cent of 
the seed germinates and it is sown in drills 8 inches apart, it requires 
78 pounds of wheat weighing 61 pounds per bushel, 86 pounds of barley 
weighing 53 pounds per bushel, and 61 pounds of oats weighing 40 
pounds per bushel to seed an acre with plants 1 inch apart in the row. 

At Laramie in 1597, 50 and 70 pounds of wheat per acre gave as 
large yields as greater amounts of seed, but where 100 pounds per acre 
were sown the grain weighed more per bushel and ripened earlier. 
There was little difference in the yield of barley plats sown at different 
rates per acre, but the plats with the heavier seeding ripened earlier 
and produced better grain. Oats seeded at the rate of 60 pounds per 
acre gave the best yield; thinly seeded plats failed to ripen the grain 
fully. At Sheridan in 1897 the best yields were obtained from sowing 
50 to 70 pounds of wheat, 70 to 80 pounds of barley, and 80 to 100 
pounds of oats per acre. The results obtained at the five different 
places indicate that barley has the greatest tillering power, followed 
by wheat and oats in the order mentioned, and that barley stands first 
in the yield of grain, oats second, and wheat third. 

The results further showed that thick seeding of grain at high alti- 
tudes is an important factor in shortening the time required to mature 
the crop, and that upon like soils and under otherwise similar climatic 
conditions wheat, oats, and barley naturally produce less mature heads 
and less grain the higher the altitude at which they are grown. 
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The effects of irrigation were marked and beneficial. Grain under 
irrigation produced more mature heads per stool and gave a better 
yield of grain than that grown without irrigation. 

“The amount of grain produced from different amounts of seed per 
acre varies in different seasons. On account of increased tillering 
light seeding (from 30 to 50 pounds per acre) may produce as much 
grain as would a larger amount of seed, but when more seed is sown 
the difference in weight of grain per bushel along with a shorter period 
of maturity and evenness in ripening may more than pay for the extra 
seed used.”—J. I. SCHULTE. 


FERTILIZERS FOR GARDEN CROPS. 


Since 1892 the Massachusetts Hatch Station has been conducting a 
series of experiments to test the relative value of nitrate of soda, 
sulphate of ammonia, and dried blood, as sources of nitrogen for differ- 
ent garden crops; and, at the same time, to make a comparison of 
muriate with sulphate of potash, when used with each of the three 
nitrogenous fertilizers for the same class of crops. Dissolved bone- 
black was applied equally to all plats from the first. These experi- 
ments were continued unvaried until 1897. Sulphate of potash in 
connection with nitrate of soda generally gave the best crop; in cases 
where it did not, it gave one but slightly inferior to the best except in the 
case of one crop, sweet corn, a plant which makes much of its growth 
in the latter part of the season. Nitrate of soda in almost every 
instance proved the most valuable source of nitrogen, whether used 
with muriate or sulphate of potash. Sulphate of ammonia and muriate 
of potash when used together gave the poorest yield in every instance. 
This result was apparently due to a chemical reaction between these 
two substances in the soil resulting in the formation of ammonium 
chlorid, a substance which is injurious to plant growth. 

Up to 1897, as has been already stated, only chemical fertilizers 
were used, but in 1898 a change was made in the plan of the experi. 
ment. In view of the fact that market gardeners, in whose interest 
chiefly these experiments were carried out, almost invariably use large 
quantities of stable manure, and employ commercial fertilizers, if at 
all, simply to supplement the manure, it was decided to apply equal 
amounts of thoroughly mixed stable manure to each plat and to use 
in addition the same fertilizers as before. Further, in order to have 
the best data for determining whether the fertilizers should prove in 
any degree useful, another plat was added to which manure alone was 
applied. A number of different garden crops were grown, including 
spinach, lettuce, table beets, tomatoes, and cabbage; and, as a second 
crop, turnips. 

Spinach gave by far the best results with nitrate of soda. On sul- 
phate of ammonia plats it was almost an absolute failure, many plants 
dying soon after germination and most of the others becoming yellow and 
sickly. Sulphate of potash gave somewhat better returns than did the 
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muriate. Very similar results were obtained with beets. Most of the 
plants on the sulphate of ammonia plats became weak and sickly and 
many died; but the few that survived until about July gradually recov 
ered their vigor and grew very rapidly. The results with tomatoes were 
also in part similar. Sulphate of potash gave somewhat better returns 
than the muriate, and nitrate of soda gave the best yield of any of the 
sources of nitrogen; but the differences were far less pronounced than 
in the cases of spinach and beets. Contrary to the results in these 
cases, however, the sulphate of ammonia did not appear to have injuri- 
ously affected the crop. This is thought to be due to the fact that the 
tomato is not set until about the first of June, and makes most of its 
growth when the season is well advanced. By this time the injurious 
compounds formed by the sulphate of ammonia have been washed away 
by rain or destroyed by further chemical changes. The crops that 
were injured by the sulphate of ammonia, spinach and beets, are sown 
early and make most of their growth before the season is far advanced. 

Lettuce yielded better on barnyard manure alone than on the plats 
to which fertilizers were also applied. This result is exactly in line 
with the results obtained at the New York State Station, an account of 
which appeared in an earlier bulletin of this series,’ where it was found 
that ‘after the soil has received a heavy application of stable manure, 
any further addition of chemical fertilizers is only thrown away.”: Here, 
as before, sulphate of ammonia was found to be highly injurious, espe- 
cially when used with muriate of potash. 

Cabbage appeared to be somewhat benefited by the addition of fer- 
tilizers to barnyard manure. The difference in the effect of the differ- 
ent fertilizers was not very marked. Nitrate of soda appeared to be 
the best source of nitrogen. 

The plats from which the beets, lettuce, and spinach had been har- 
vested were plowed and sowed to turnips without further fertilizing. 
In this case the crop was decidedly better on the plats which had 
received fertilizers in addition to manure. Not much difference was 
observed in the effect of the two potash salts, and the plats which had 
received sulphate of ammonia gave a much better crop than those 
which had received the other nitrogenous fertilizers. This result, 
apparently so much at variance with those reported above, is thus 
accounted for: “(1) The plats to which the sulphate of ammonia had 
been applied had produced but very small crops [of beets, lettuce, and 
spinach] while the others had yielded heavily; and (2) the turnips 
made their growth so late in the season that the injurious compounds 
often formed by this salt had become dissipated or destroyed by fur- 
ther chemical changes.”—V. A. CLARK. 


SWEET CORN AND POLE BEANS UNDER GLASS. 


“The near future will no doubt see many new departures in the for- 
cing of vegetables,” remarked Professor Bailey less than three years 
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ago. Since that time a number of experiments have been undertaken 
with a view to extending the list of vegetables practically available 
for forcing on acommercial scale. Notably among these are the experi- 
ments made by the New Hampshire Station with green corn and pole 
beans. It may seem somewhat remarkable that these common vege- 
tables had not been forced before, when such comparatively little 
known ones as pepino and cyphomandra had been, but perhaps the 
reason is that the corn and pole beans require considerably more space 
above the bench or bed in which to develop than most other crops. 
For this reason the nature of the forcing house is important. The 
modern lettuce and cucumber house, with beds directly on the ground, 
is well adapted to these crops (see figs. 1 and 3). The greenhouse 
requisites are practically the same as for forcing tomatoes, eggplants, 
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Fig. 1.—A crop of corn with ears formed; greenhouse, New Hampshire Station. 


melons, and cucumbers. The temperature should not be allowed to 
fall below 60° F. at night; 70° would be better. During the day it 
should be ten or more degrees higher. The house should be kept 
moist except during the period of pollination of the corn, and the soil 
should never become very dry. 

Kither crop thrives in any good greenhouse soil. Much time may be 
saved by soaking the seed and starting the plants in fowerpots, Care 
should be taken, however, that the plants do not become root-bound, 
as the setback thus given materially lessens all chances for a full crop. 
In the case of beans, the time thus saved is from two weeks toa month. 

The most economical distance for setting plants is, for corn, 9 inches 
in the row, with rows 18 inches apart. With beans, hills 18 inches apart 
each way, and two or three plants in each hill, give excellent results. 
When planted so thick the foliage is very dense, but this does not 
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appear to diminish productiveness. The only training the corn requires 
is removal of suckers. It is well, however, to cut off about half of the 
tassels, thus throwing more strength into the ears. 

Beans, of course, must have a support. This is best supplied by a 
string trellis (fig. 3). Wires are run parallel with each row and directly 
over it at the proper height, a wooden peg, with a notch cut near the 
top, is driven into each hill, and the two are connected by a string. 
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Fic. 2.—Varieties of corn grown under glass: 1, Early Minnesota; 2, Crosby Early; 3, White Cob; 4, 
First of All; 5, Early Fordhook; 6, Adams Extra Early. 

Poles may also be used, but they make more shade and do not admit 

of so great utilization of the overhead space. 

In respect to pollination, corn and beans differ very favorably from 
many forcing-house crops, as tomatoes and cucumbers, which usually 
require considerable hand labor in order to set the fruit. In the case 
of corn it is necessary that the atmosphere be not too moist when the 
pollen is ripe, but otherwise no attention is, as a rule, required. In 
the case of beans, even this precaution is not necessary, as the flowers 
are self-fertile. As an extra precaution in the case of corn, it may be 
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well to go over the house, cutting a tassel here and there and dusting 
the silk with it, but it is doubtful if even this is necessary. 

During the early stages of growth a catch crop, such as radishes or 
Grand Rapids lettuce, can be taken off, or the unused space can be 
utilized for starting plants that are to be transplanted. 

The time required to mature a crop of the extra-early varieties of 
sweet corn in the experiments was 83 days. ‘The standard early varie- 
ties, as Crosby, required 86 days; but probably, with more favorable 
conditions and more experience, the time could be considerably reduced. 
In the case of early beans the time required was from 54 to 62 days for 
a number of sorts. Dwarf varieties grown for comparison required 
do days. 
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Fic. 3.—Pole beans running upon string trellis; greenhouse New Hampshire Station. 


The average yield of dwarf varieties per hundred plants was 280 
ounces, while the average yield of the pole beans was 1,136 ounces. 
Again, 73 per cent of the bush crop was gathered at the first three 
pickings, while the crop of pole beans was well distributed over eight. 
It is thus seen that the pole bean is much more productive than the 
bush bean. In the experimental plantings, practically no trouble with 
insects and fungus diseases attended the growing of the crops. Rats 
and mice, however, committed some depredations. They should be 
poisoned before planting the crop. 
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A number of varieties of both vegetables were tested. Varieties of 
sweet corn that did very well were Crosby Early, First of All, and 
White Cob (see fig. 2). The last was earliest, but the first was consid- 
ered on the whole more desirable. Varieties grown successfully in 
the garden seemed to do equally well under glass. Varieties of pole 
beans that did well were Mastiff Golden Pod, Early Golden Cluster, 
and Golden Champion, named in the order of productiveness. 

These crops can be grown under glass much more easily and with 
less risk than some other crops. The danger, so far as observed, 
from insect and fungus enemies is small and the crop matures satis- 
factorily. But the crucial question of the commercial grower still 
remains unanswered: Does it pay? As a result of its investigation, 
the New Hampshire Station believes that this question may be answered 
in the affirmative. In the East forced bush beans are generally sold by 
the bunch of 25 to 50 pods. The price varies according to demand; 
probably 25 to 50 cents per bunch may be considered an average. “If 
dwarf beans have been made a success, surely the best pole varieties, 
being more productive, can not help becoming a profitable crop under 
similar conditions.” 

In the case of green corn it is not so easy to estimate the returns, 
since this vegetable does not appear in the Northern market before July 
and hence has no fixed price. Nevertheless, tho New Hampshire Station 
believes the industry will be profitable. ‘ Without any sweet corn on 
the market before July, we have a rather long period even in spring 
when this vegetable has no competition. While it has no established 
market price at present in our cities, it naturally follows that, like other 
forced greenhouse crops, the returns should at least be in proportion to 
its cost, and doubtless until commonly grown would be much more 
profitable. Sweet corn when first in season is doubtless as highly prized 
as any other of the green vegetables; and taking this fact into consid- 
eration, we believe that when offered out of season it will be in great 
demand.”—v. A, CLARK. 


GIRDLING OR RINGING GRAPEVINES. 


“The operation of girdling, or more properly speaking, ringing, 
grapevines consists in removing a ring of bark from the bearing arm 
about an inch wide or wide enough so that the bark will not heal over 
the wood that has been laid bare.” The same result is sometimes 
accomplished by compressing the branch with wire.' The operation 
has been practiced more or less for many years for the purpose of has- 
tening maturity and improving the size of the grapes. The explana- 
tion of this effect on the fruit is given in a bulletin of the New York 
State Station as follows: 

The food materials taken in by the roots pass up through the outer layers of wood 
to the green parts of the plant. Here new material for growth is formed and the 


' About No. 20 wire is recommended by the Massachusetts Hatch Station. 
6247—No, 105 
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portion that is not needed by the leaves and other green parts passes downward, 
for the most part through the inner bark, to be distributed wherever it is needed. 
The wood is not disturbed in the process of ringing, therefore the upward move- 
ment of the solutions is not interfered with; but since the downward passage takes 
place through the inner bark the flow is arrested when it arrives at the point where 
the bark has been removed. Consequently the parts of the plant that are above 
the point where the ring of bark has been removed receive more than a normal sup- 
ply of food, which tends to produce increase in size and earlier ripening of the fruit. 

As early as 1877, the effects of girdling were tested in the vineyard 
of the Massachusetts Agricultural College, and a study of the subject 
has since been continued at that institution with very favorable results. 
In these tests the ripening of the fruit was hastened sometimes as 
much as ten days or two weeks and the size also increased without loss 
of palatability if picked in good season. In wet seasons the berries 
tended to crack open and to be too soft for marketing. In some cases 
the fruit on the ungirdled branches seemed to be reduced in quality, 
and girdling, if freely and continuously practiced, apparently sapped 
the general vitality of the vine. To avoid injury it was advised to 
treat only those canes which are to be cut away at the fall pruning and 
to leave one-half of the canes untreated. As a further precaution it 
was suggested that girdling be practiced only every alternate year. 

The New York State Station made careful tests of the practice on a 
number of varieties in two localities in New York in 1896 and 1897. 
It was found, as a rule, that ringing produced earlier ripening and 
larger bunches and berries. 

The first season the effect on the fruit of some varieties was very marked. Fruit 
on ringed vines of Empire State was not only larger in both bunch and berry, but 
began ripening twenty-one days before fruit on unringed vines. Other varieties 
did not show any gain in size or earlier maturing of the fruit when ringed. 

The fruit of some varieties, as the Delaware, showed a lack of quality when 
ringed, while thin-skinned varieties, as the Worden, showed a greater tendency to 
crack when grown on ringed vines. : 

The second season the effect of ringing was not nearly so marked, thus showing 
that the season has something to do with results obtained. * * * 

Cutting back the new growth on ringed arms appeared to result in giving better 


quality to the fruit. 
That the effect of ringing is devitalizing to the plant there can be little doubt, 


but when judiciously managed the cumulative effect on strong-growing varieties 


* * 4 


need not result disastrously. 
Vines grown on the renewal system would seem to be better adapted to ringing 


than those grown on the Kniffin plan, since with the former more wood can be left 
to support the vine than is possible with the latter system. * * * 

Where the vines are grown on the two-arm Kuiffin system the ring of bark is com- 
monly taken from both arms just beyond the fifth bud. It has been found that the 
ten buds that are left to the vine produce enough leaf surface to supply the food 

‘necessary to keep the vine in a vigorous condition, providing the vineyard has 
received propercare. Where the four-arm Kniffin system is used some growers ring 
the two top arms only, leaving three or four buds on each for renewal. The two 
lower arms, it is claimed, will bear as good fruit as adjacent vines that have not been 
ringed. With the renewal system the two main arms are usually ringed just beyond 
the renewal bud. With this system of training several shoots are left in the center 
of the plant which supply a sufficient amount-of plant food to support the vine. 
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Some growers find it more satisfactory to ring their vines every other year, since 
with this method the vines are given an opportunity to recover from any loss of 
vigor they may have suffered. 

With any system of training, in order to get the best results, the vines must not 
be allowed to carry too large a crop of fruit. Since each ringed arm acts independ- 
ently so far as maturing its fruit is concerned, it will be seen that there is a certain 
relation between the leaf surface and the amount of fruit on the ringed vine. A 
large amount of fruit with insufficient leaf surface on the ringed arms results in 
inferior or even worthless grapes; hence the importance of an abundance of foliage 
free from plant disease and insect attack. It is equally important that there be an 
abundance of healthy foliage back of the rings in order to supply the plant with 
sufficient nourishment to keep it in a vigorous condition. All fruit back of the 
rings should be removed, for if allowed to remain it does not properly mature, and 
only adds a useless drain on the plant’s vitality. * * * 

Growers have found that the best results with ringing are obtained by doing the 
work when the grapes are about one-third grown, the exact time depending on the 
season and variety. ‘he operation may be performed with a knife, but, where ring- 
ing is extensively engaged in, a tool designed for the purpose is used. 


Forms of a tool used for girdling by the New York State Station and 
the appearance of girdled canes are shown in fig. 4. THE EDITOR. 
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Fic. 4.—Tools used by the New York State Station in girdling grapevines, and appearance of girdled 
vines. 


CEREAL BREAKFAST FOODS. 


A very large number of cereal breakfast foods are on the market at 
the present time. The majority are made from wheat or oats, although 
some are prepared from corn, rice, and barley. Many of these prepa- 
rations are similar in appearance, although they vary greatly in price. 
Some are sold in bulk and others are placed on the market in more or 
less attractive packages. The claims made by the manufacturers as to 
the value of special brands are often very extravagant and in some 
cases are manifestly prepared by those who are unfamiliar with the 
chemistry of nutrition. The trade names of the preparations from 
the different cereals vary greatly, but the products from the same 
cereal are found to be more or less similar, and may be divided into a 
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few groups on the basis of the mechanical process employed in prepar- 
ing them. In nearly every case more or less of the outer covering of 
the grain is removed and the remainder ground, rolled, or crushed. A 
large number of the preparations are partially cooked, usually by 
steam; some few are parched. 

The composition of cereal breakfast foods has been recently studied 
by the Wyoming and New Jersey stations and by the Division of 
Chemistry of this Department. In the table below the average com- 
position of the principal classes of cereal breakfast foods is shown, the 
average composition of wheat flour of different grades being included 
for purposes of comparison. Only average figures are given, since the 
different brands were not found to differ more markedly in composition 
than different specimens of the same brand. 


Composition of cereal breakfast foods and wheat flour. 


Carbo- 
hydrates) , : 
Water. Protein. Fat. (inelud- Crude Ash. 
. fiber. 
ing crude 
fiber). 


Cor: Ter cent. Per cent. Per cent.| Per cent. Per cent. Per eent. 


n: 
Flaked (average of 5 analyses) ..... 10.3 9. 6 1.1 78.3 (0. 4) 7 
Hominy (average of 17 analyses).... 11.8 8.3 6 79. 0 (.9) 3 
Parched (average of 2 analyses) .... 5.2 11.5 8.4 GE focacasdess 2.6 

Oats: 

Oat meal (average of 16 analyses) ..| 7.3 16. 1 7.2 67.5 (. 9) 1.9 
Rolled oats (average of 20 analyses) .| 2 16.7 7.3 66. 2 (1.3) 21 
Miscellaneous preparations with | 

different trade names (average of | 

Be MURINE 5 casdscnnessensSeceeest 7.9 16.3 7.3 66. 8 (.9) PK 

Rice: Flaked (average of 2 analyses). . 9.5 7.9 a 81.9 (25 oe 
Wheat: 

Cracked and crushed (average of 11 

SNE Sct ee con nenacwa xanveSs 10. 1 Hud ET 75.5 (1.7) 1.6 
Flaked (average of 7 analyses} ..... 8.7 3. 1.4 74.3 (1. 8) 2.2 
Germ preparations (average of 10 | 

GEREN OOR) <n occ ccecectaccnsensans. 10.4 10.5 2.0 76.0 (.9) Lt 
Gluten preparations (average of 3 | 

MNAYHLS) «2.2222 .ceccessecsssccces 8.9 13.6 1.7 74.6 (1.3) 1.2 
Parched and toasted (average of 6 

MEINE cance onnsamereae tenses 8.6 13. 6 2.4 74.5 (.8) 9 
Shredded (average of 6 analyses) ... 8.1 10.5 1.4 77.9 (1.7) 2 
Patent flour, high grade, spring 

WN Wha seni none cccoweereseuesades 12.3 1.7 i 74.5 (.1) .4 
Patent flour, high grade, winter | 

MEE aon nh's4 1 vecnes.cwkie sae wanes 13.3 11.0 .9 74 (. 3) 4 
BIE IOW BEMIS cnc ces conccsccencsss 12.0 14.0 1.9 T2 (.8) 9 





It will be seen that the different preparations from the same cereal 
do not vary greatly in composition. The Wyoming Station discusses 
the cereal foods as follows: 


The chemical analyses and examination of the starch grains with the microscope 
showed no evidence of the presence of foreign cereals, so adulteration may be 
regarded as absent in foods of this class. * * * 

There is more variation in price than in composition, and there is no discoverable 
relation between quality and price. Some articles are four or five times the cost of 
others of the same class and apparently of the same merit. The oatmeal sold in 
bulk is practically the same in composition and, so far as can be judged by personal 
taste, in quality and flavor as that sold in packages for several times the price. Of 
course, in buying bulk articles one is not so sure of getting the same grade or that 
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the quality has not been injured by long keeping and exposure. * * * The chief 
advantages of package goods is that the manufacturer is made directly responsible 
to the consumer. nea 

The claims made for quick cooking are generally fallacious. Almost all such 
preparations should be cooked for at least half an hour and usually longer to insure 
the complete digestibility of the starch. 


Similar deductions were drawn from the New Jersey investigations. 
These showed that in all the different classes the price for practically 
the same kind of preparation was found to vary within wide limits. In 
some cases the high price was perhaps due to some special method of 
preparation. The claims made for many of these foods were not found 
to be justified by their composition. 

These claims, extravagant in some instances, should have but little weight with 
consumers, as the actual amount of nutriment furnished (by similar products) does 
not greatly differ. 

All of the oat products, as well as a number of the wheat, contain considerable 
amounts of crude fiber—this constituent having been determined in nearly every 
case in order to show how fully the claims made in reference to the removal of the 
hull or covering, or woody matter, were verified. In one case it was claimed that the 
fiber had been entirely removed; this is not verified by the analysis. * * 

[A study of similar products put on the market by different makers shows that] 
the variations in their composition are not marked, and that such as do occur are 
probably due to the variations in the composition of the original wheat. In the oat 
products the protein is the constituent that shows the widest variation, while in the 
corn and rice products the chief variable constituent is water. * ~*~ * 


From all the investigations which have been made a number of 
general deductions seem warranted. As shown by their composition, 
these cereal products have a high food value. In addition, they are 
palatable, wholesome, and are believed to have a useful place in diet. 
In one form or another they agree well with most persons and their 
use will doubtless become even more extended than at present. In 
the opinion of hygienists and dietary specialists they are particularly 
desirable foods for children. Too much sugar should not be eaten with 
céreals, since they contain an abundance of carbohydrates and heavy 
sweetening covers the flavor of the grain. 

The claim is often made that some especial brand of breakfast food 
is especially rich in tissue-forming material, i. e., protein. As shown 
by the table the percentage of this constituent in different preparations 
from the same grain does not vary markedly. The claim is also often 
made that these preparations are much superior to flour. It will be 
seen that in general the differences in composition between flour and 
the different wheat preparations are not very great. In connection 
with the dietary studies conducted under the auspices of this Depart- 
ment it has been found that, with the exception of certain meats and 
dried beans, no common article of diet furnishes protein as cheaply as 
wheat flour. At present prices the cereal foods are also an economical 
source of this valuable nutrient. 
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An attractive form of marketing always tends to attract the pur- 
chaser. But those who must economize should know that the goods 
sold in bulk are as nutritious as the same article sold in a package at a 
higher price. 

Much stress is sometimes laid by the manufacturers on the high con- 
tent of phosphates or “phosphorus” in the cereal foods. As shown by 
the figures obtained at the Wyoming Station this factor varies very lit- 
tle with different preparations from the same grain. Physiologists differ 
as to the amount of phosphorus and other mineral matters required by 
the body and the form in which such material is most desirable. The 
opinion of those best informed seems to be that the ordinary diet fur- 
nishes enough phosphates and other mineral matters and that under 
ordinary circumstances no especial effort need to be made to secure such 
materials. 

In view of the high food value of cereal products and their palata- 
bility, there seems little need of the extravagant statements which are 
often made concerning them and which have little if any basis.—c. F. 
LANGWORTHY. 


FOOD VALUE OF APRICOTS, CHERRIES, PEACHES, PLUMS, AND 
PRUNES. 


{n recent years the growing of fruits has assumed great commercial 
importance in many regions of the United States, especially in the 
South and on the Pacific coast. The amount of fruit consumed in the 
average household has undoubtedly increased with the greater pro- 
duction and facilities for shipping and marketing. 

The increased consumption of fruit has apparently aroused a some- 
what general interest in its food value and many popular articles on 
the subject have appeared. Some of these contain statements which a 
study of the chemical composition of fruits would hardly warrant. 

Many of the stations have reported analyses of fruits and made 
extended studies of the different methods of growing fruit trees, their 
soil requirements, enemies, etc. 

‘The stone fruits constitute an important group, and have been 
studied for a number of years by the California and Oregon stations. 


Fresh peaches, apricots, cherries, prunes, and plums are general favor- . 


ites, while enormous quantities of these fruits are canned, dried, or 
preserved in some way. It is interesting to compare the composition 
of these fruits, fresh and dried, with each other and with some of the 
staple articles of diet. 
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Composition of edible portion of stone fruits and other food materials. 


Nitrogen- 














free 
ao deat iy extract Crude 4 
| Water. Protein. Fat. (inclua- Alice: Ash. Acid. 
ing crude 
fiber). 

Fresh fruits: Per cent. Per cent. Per cent. Per cent.. Per cent. Per cent. Per cent. 
Apricots (California) .-.. 85.0 1.1 13. 4 C6 owen wan 
Cherries (California)... 79.4 1.2 19.0 2M eeu 
Cherries (Oregon)...-.-. 81.3 9 117.3 .5 0.4 
DMO accsgcetes canes 89.3 9 6.1 9.3 eibc<sedauned 
Plums (California) ...... 78.4 1.0 220.1 : 5 4 
Prunes (California) .... -. 80.2 8 18.5 Pisasedeeuw 
Prunes (Oregon) .....-.-. 76.4 1.3 421.0 9 4 

Dried fruits: eee 
URGES 6 6csacencccss cos 29. 4 4.7 1.0 62.5 2,4 | ccswcecnee 
Peaches 25.0 SOR: ois aes WER atc dacues 2.2 
NE ibis ci6e xe ceenes 22. ¢ 2.1 73.3 RB texcecncns 

WIOe BERG 3 cocosascepeccnes 35. 6 | 9.3 1.2 Be. Rocceaewees LS teacccsvaue 

oS Pree rere re 78.3 | 2.2 ol 18.4 (0. 4) Ole dccauener 

oh. PO rerr ere 89. 2 2.3 .3 7.4 (1. 9) S loccacdetars 

BE ORD oon. o 2s siicse sawasies 12.6 22.5 1.8 59. 6 (4. 4) ROilcesacduaee 

RUIN aasecr ccsassceveswoce. 94.7 1.2 8 2.9 (0.7) Wt cee pegeke 

‘Including 11.21 per cent sugar. 3 Tneluding 16.11 per cent suga. 
2 Including 13.25 per cent sugar. 4Tncluding 14 per cent sugar. 


Apricot pits constitute about 6 per cent of the fresh fruit, cherry 
pits 5 per cent, and peach pits 14 per cent. 

In general, all the stone fruits included in the table, when fresh, 
have a high water content. The different kinds do not differ very 
greatly in composition and the variations between the specimens 
grown in different regions are not greater than between different 
samples grown in the same region. The dried fruits contain less 
water and therefore have a higher food value than the fresh fruits. 
The fresh fruits contain a much smaller percentage of nutritive ingre- 
dients than white bread or dried beans. Judged by their composition 
they do not differ very greatly from potatoes and are somewhat 
superior to the fresh vegetables included in the table. It should be 
remembered, however, that the nitrogen-free extract or carbohydrates 
of potatoes consists almost entirely of starch. The carbohydrates of 
fruits consist largely of sugar and bodies whose food value is not well 
understood. It has been found in the dietary studies conducted under 
the auspices of the Department of Agriculture that a large consump- 
tion of fruits or fresh vegetables containing little food material and a 
high percentage of water increases the cost of a diet out of propor- 
tion to the nutritive material furnished. 

As an illustration of this statement, the case of a skilled mill work- 
man’s family in New Jersey may be cited. The numberof meals taken 
by the different members of this family during a dietary study was 
equivalent to 1 man 127 days, or practically 4 months. During this 
time $2.16 was expended for oranges and $3 for celery, making a 
total of $5.16 for these two articles, which between them furnished 
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150 grams of protein and 6,445 calories of energy. During the same 
time $5.16 was also expended for cereal foods and sugars, and 3,375 
grams of protein and 184,185 calories of energy were obtained, or 
about twenty-five times the amount furnished by the oranges and 
celery. The amount expended for vegetables and fruits aside from 
the oranges and celery amounted to $5.75, and furnished 1,909 grams 
of protein and 58,000 calories of energy, or, in round numbers, ten 
times as much as was obtained in the oranges and celery. 

It must not be forgotten, however, that fruits are valuable for other 
reasons than the nutrients which they furnish. They contain acids 
and other bodies which are believed by physiologists to have a bene- 
ficial effect on the system and doubtless very often stimulate the 
appetite for other food. They are also useful in counteracting a ten- 
dency to constipation. Another point—and one entirely apart from 
food value—should not be overlooked. That is, fruits add very mate- 
rially to the attractiveness of the diet. It is not easy to estimate their 
value from this standpoint, since often the appearance of food has a 
value which can not be measured in dollars and cents.—c. F. LANG- 
WORTHY. 


WHEN TO CUT ALFALFA. 


It is generally believed that the state of growth has an effect on the 
food value of forage plants. When plants are young and growing rap- 
idly they require an abundance of food material. This is formed by 
the plant from materials taken from the air and soil. The nutritive 
material to be of use to the plant must be in a soluble form, so that it 
can be carried in the sap from the place where it is formed or stored to 
the place where it is needed. The soluble material containing nitrogen 
has been found to be less valuable as a feeding stuff for animals than 
the insoluble nitrogenous compounds which are stored by the plant as 
reserve materials. It will be seen that if a forage crop is cut too early 
it might contain less of the valuable nitrogenous constituents than if 
cut later. The state of growth also has an effect on the other constitu- 
ents. It is known that as plants mature the percentage of crude fiber 
in them increases. As this is comparatively indigestible, it is desirable 
to cut the crop before it is too ripe. While the facts may not be often 
considered, they are quite generally recognized in practice. Experi- 
ence has taught the best time to cut forage crops to secure the best hay. 

Several stations have studied the composition and value of alfalfa at 
different stages of growth. The Utah Station has devoted much time 
to determining the composition of different parts of the plant and of 
the whole plant of different crops and cuttings and their food value. 
Similar studies have been made by the Colorado Station and at the 
Ontario Experimental Farm. In a previous bulletin of this series! 
some of the results of these investigations have been noted. 


1U.8. Dept. Agr., Farmers’ Bul. 56 (Experiment Station Work—I). 
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The composition of alfalfa of the first, second, and third cuttings, as 
determined by the Colorado Station, is shown by the following table: 


Composition of alfalfa.' 


| Ni eee 
Nitrogen- 
| Water. | Protein. Fat. free Fiber. Ash. 
| extract. 


| 
| 
Per cent. Per cent. Per cent. | Per cent. Per cent. Per cent. 


First cutting (early bud) .............-- 7.17 15. 12 1, 24 30. 98 34. 73 10. 76 
Second cutting (early flower)..-....---.- 7.49 17. 08 1. 66 36.17 26, 28 11, 32 
Third cutting (late flower) ...........-. 8.14 15. 88 1, 69 34. 63 28. 34 11.32 


1 Air-dried hay. 


The composition of the different cuttings does not vary greatly; 
that is, during the period from the first cutting (early bud) to the 
third cutting (late flower) the proportion of the different nutrients in 
the plant is not changing very rapidly. If cut before this time the 
plant would doubtless be too immature; that is, there would be an 
excess of the constituents which are Jess valuable for food. The Utah 
investigations led to conclusions similar to those from the Colorado 
work. The principal deductions follow: 

The total dry matter of the alfalfa crop increases up to the time the 
tops die down. The greatest gains in dry matter occur during the 
week between budding and medium bloom. Later the gains are insig- 
nificant. The total amount of nitrogen-free extract increases up to the 
time the tops die down, though the relative amount diminishes as the 
plants grow older. Both the total and relative amounts of crude fiber 
increase until the plants die down, the formation being most rapid dur- 
ing the flowering period. The total quantity of albuminoids increases 
up to the first week of full flowering and decreases after this time. The 
percentage of albuminoids is greatest in the young plants and decreases 
as the plants grow older. The nonalbuminoid nitrogenous compounds 
are rapidly converted into albuminoids at the time of budding. The 
feeding value of the alfalfa crop does not diminish from the period of 
budding to that of full flowering. 

To obtain the largest yield of dry matter and albuminoids, alfalfa 
should be cut not earlier nor later than the first week of early flower- 
ing. This in most cases will be two or three weeks after the flower buds 
first appear. It would be a more serious error to cut too early than too 
late. The first, second, and third crops have about the same food 
value, pound for pound. When the alfalfa flowers begin to appear, the 
stalks constitute about 50 or 60 per cent and the leaves 40 or 50 per 
cent of the whole plant. At the usual time of cutting, alfalfa leaves 
contain one-third or more of the total dry matter of the crop. The 
leaves contain one-third to one-fourth as much crude fiber as the stalks 
and two or three times as much albuminoids. 
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The Utah Station made extended studies with steers of the digesti- 
bility of different crops and cuttings of alfalfa. The results are sumn- 
marized in the following table: 


Coefficients of digestibility of alfalfa hay by steers. 


se Nitrogen 
Dry . Protein. Fat. free ex- | Fiber. Ash. 
matter. 
tract. 


First crop; average of first, second, and | Per cent. | Per cent. Per cent.| Per cent.| Per cent. Per cent. 


en EAMONN, 5.2. 53s obo eencnns.civnes 58. 78 65. 07 35. 00 72.41 40.15 41. 62 
Second crop; average of first, second, 

and third cuttings............--...... | 60. 32 70. 48 42, 25 71.74 44.36 46.16 
Rees osscsaccrpssiassscseoeey cae | 58.17 69. 30 41.51 71. 00 | 34. 30 44, 25 
Average of all...... Esiasaiseieig genus ceis's a | 59. 64 67. 99 | 39. 04 72. 36 | 41.12 43, 94 
PAIEG MAIMED, BOOB. 20. ccc ccdcceocecncee 60, 16 70. 30 50. 57 71. 80 45. 67 40. 85 


As indicated by the above table, the digestibility of alfalfa remained 
practically constant from the time of budding to the period of full 
bloom. 

Investigations at the Colorado Station indicated that, while there 
were some chemical changes during storage there was no material loss 
in food value of. alfalfa hay, properly stored, even after the lapse of a 
considerable length of time. 

From all these experiments the general deductions can be drawn 
that alfalfa should be cut when the proportion of the most valuable 
food constituents is highest—that is, when the blooming period has 
commenced but the plant has not begun todiedown. The hay changes 
somewhat when stored for a considerable length of time, but its chem- 
ical composition does not indicate that the food value is materially 
diminished.—c. F. LANGWORTHY. 


SPONTANEOUS COMBUSTION OF HAY. 


Fires which are reported to be caused by the spontaneous combustion 
of hay are by uo means rare. While some of them are doubtless of an 
incendiary origin, others are really due to the cause assigned. Such a 
case was recently reported by the Pennsylvania Station. The fire was 
discovered in the haymow of the station barn. The mow was directly 
over the cow stable. Precautions were taken to exclude drafts and, as 
there was a sufficient supply of water available, the fire after a time 
was extinguished. The fire was confined to the central portion of the 
hay and a number of holes were burned through the ceiling of the 
cow stable. These were so situated that it apparently would have been 
impossible for the fire to have originated from any other cause than 
spontaneous combustion. A considerable part of the hay was thrown 
out of the mow. An examination showed that a large portion of it 
was so thoroughly charred that it would crumble. Some of the hay 
had not been subjected to so great heat and was ‘only browned in color. 
However, it was unfit for stock feeding. 


For several days previous to the fire a peculiar odor had been noticed about the 
barn and a somewhat careful examination was made to ascertain its source. The 
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result of this examination seemed to indicate that the rowen in this mow was heat- 
ing, but no indication of fire was seen or even suspected. This odor was noticed 
not only by men working about the barn, but by other persons who had occasion to 
pass on the leeward side within forty or fifty rods of the barn. The odor was so 
strong that it was observed by many people and compared by some to that of burn- 
ing grain. While positive proof as to the origin of this fire may be lacking, the 
circumstances are such that it seems safe to consider it of spontaneous origin. 

It is well known that when moist hay is stored under favorable con- 
ditions fermentation takes place, which may produce a considerable 
amount of heat. According to recent investigations made in Germany, 
the amount of heat may be sufficient to set fire to the hay. Under 
suitable conditions some of the organic matter of the hay is oxidized 
by the oxygen of the air. Carbon dioxid and water are produced. 
The water moistens the hay and the moistened material ferments. 
Fermentation produces carbon dioxid, water, and small amounts of 
other compounds. Heat also is produced. The fermentation is more 
active if the material is moistened at the beginning.’ However, the 
water produced by the oxidation of the materials is sufficient to start 
it. This fermentation produces a temperature of about 132.89 F. At 
this temperature a second and more violent oxidation takes place and 
the temperature rises to about 194° F. Other processes then take place 
which char the material and cause a slow rise of temperature to 266° F. 
When this temperature is reached, the hay chars rapidly. All these 
processes destroy at least half of the material present. Theoreticallf, 
the temperature may rise to 374° F. According to the tests made, 
clover hay will become ignited at 3029-3929 I’. 

Spontaneous combustion is indicated by the hay becoming darker in 
color until it is finally black, by a sooty odor, and by smoke irritating 
to the eyes. The ash of the burned hay has a characteristic grayish- 
white appearance and feels like sand. The burned hay is surrounded 
by a layer of charred but not burned material, which is a poor con- 
ductor of heat.—c. F. LANGWORTHY. 


PRESERVATION OF MILK BY PRESSURE. 


A preliminary report on experiments conducted to determine the 
effect of pressure in the preservation of milk is given in a recent bul- 
letin of the West Virginia Experiment Station. The samples of milk 
used in the tests were inclosed in collapsible tin tubes and placed in 
hollow steel cylinders of various patterns and make. The space sur- 
rounding the tubes was filled with water. The cylinders were fitted 
with pistons, to which hydraulic pressure was applied. Several hun- 
dred samples of milk were subjected to pressures ranging from several 
hundred pounds to 100 tons per square inch and compared with samples 
receiving similar treatment except pressure. 

It was found that at room temperatures milk subjected to pressures 
of 10 to 15 tons for as many days was sweet at the end of the tests, 
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The souring of the milk was not materially delayed by pressures much 
lower than this. Pressures of 30 tons for 1 hour delayed souring for 
upwards of 24 hours as compared with the check samples. Pressures 
of 70 to 95 tons for several minutes to 1 hour kept the milk sweet from 
2to7days. With the temperature of the milk raised to 140 to 170° F. 
pressures of 5 to 20 tons gave better results than corresponding pres- 
sures at the lower temperatures. In no case were the bacteria in the 
milk completely destroyed. A pressure of 10 to 15 tons for 8 days was 
found insufficient to kill germs of typhoid fever, tuberculosis, and other 
diseases which had been added to the milk. These germs were found 
more resistant to the treatment than those concerned in the souring of 
milk. In a number of cases in which souring had been prevented by 
pressure other changes were observed. The practical application of 
pressure in the shipment of milk is considered a possibility by the 
author of the bulletin, and work along this line is being continued.— 
H. W. LAWSON. 


CREAM RAISING BY DILUTION. 


A renewed interest in cream raising by dilution, especially in connec- 
tion with various devices for creaming purposes put upon the market 
as “‘ gravity or dilution separators,” is indicated in recent publications 
of several experiment stations. 

At the New York Cornell Station the subject of patents on these 
“separators” was investigated, and practical trials were made of 
several of them. The devices, or cans, as they may properly: be called, 
are considered similar in essential features to well-known cans used in 
deep setting. They are provided usually with scale glasses and with 
a faucet near the bottom for drawing off the skim milk. Among the 
novel features of different cans, as claimed by the manufacturers, the 
following may be noted: A central cooler supported on legs over the 
outlet in the bottom of the can; a central tube with a perforated 
enlargement at the lower end, through which the water is added in 
diluting the milk; a curved or slanting bottom; and a strainer over 
the outlet. 

In all of the cans the separation of cream depends upon gravity, and 
the designation of them as separators is pointed out as misleading, 
inasmuch as that term is by common usage applied to machines in 
which the cream is separated by centrifugal force. As a result of the 
inquiry concerning patents it is held that the patents granted on these 
cans cover unimportant details of construction, and that “anyone 
desiring to use this process of doubtful utility is perfectly free to do 
so without let or hindrance from the holder of any patent right what- 
ever.” 

In the practical tests at the New York Cornell Station with mixed 
milk from a herd, in which many of the cows were nearly dry, dilution 
with water between 50 and 60° F., and setting at a temperature of 65 
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to 75°, gave results approximately the same as those obtained by deep 
setting in ice water with a Cooley can.: With milk from cows com- 
paratively fresh, cold deep setting gave considerably better results 
than the dilution method. . 

A two week’s trial of a dilution “separator” was made at the Mich- 
igan Station. Forty pounds of milk were diluted one-half with water 
at 60° and allowed to stand for 24 hours. The average fat content of 
the skim milk was 0.7 per cent, calculated for undiluted skim milk. 
“Not only was the loss excessive, but the skim milk thus diluted with 
so much water could not be fed to advantage and the cream soured 
rapidly.” 

One hundred and twenty trials of the same “separator” were made 
at the Vermont Station. “The gravity separator left in the skim milk 
13 per cent of the fat of the mixed milk, 40 per cent of the fat of the 
Ayrshire milk, and 17 per cent of the fat of the stripper milk. The cen- 
trifugal separator left betwee 1 and 2 per cent of the fat of these milks 
behind in the skim milk. The results speak for themselves and call for 
no further comment.” 

Recent work shows that the efficiency of cream raising by dilution is 
not increased by the use of these so-called separators; while earlier work 
of the stations indicates that, with the possible exception of milk from 
cows in advanced lactation or where deep setting in ice water can not 
be practiced, the process is not of practical benefit and that in addition 
to a waste of cream and other disadvantages it materially lessens the 
feeding value of the skim milk.—H. W. LAWSON. 








EXPLANATION OF TERMS. 


TERMS USED IN DISCUSSING FERTILIZERS. 


Complete fertilizer is one which contains the three essential fertilizing constitu- 
ents, i. e., nitrogen, phosphoric acid, and potash. 

Nitrogen exists in fertilizers in three distinct forms, viz, as organic matter, as 
ammonia, and as nitrates. It is the most expensive fertilizing ingredient. 

Nitrates furnish the most readily available forms of nitrogen. The most common 
are nitrate of soda and nitrate of potash (saltpeter). 

Nitrification is the process by which the highly available nitrates are formed 
from the less active nitrogen of organic matter, ammonia, salt, etc. It is due to the 
action of minute microscopic organisms. 

Phosphoric acid, one of the essential fertilizing ingredients, is derived from 
materials called phosphates. It does not exist alone, but in combination, most com- 
monly as phosphate of lime in the form of bones, rock phosphate, and phosphatic 
slag. Phosphoric acid occurs in fertilizers in three forms—soluble, reverted, and 
insoluble phosphoric acid. 

Superphosphate.—In natural or untreated phosphates the phosphoric acid is 
insoluble in water and not readily available to plants. Superphosphate is prepared 
from these by grinding and treating with sulphuric acid, which makes the phos- 
phoric acid more available to plants. Superphosphates are sometimes called acid 
phosphates. 

Potash, as a constituent of fertilizers, exists in a number of forms, but chiefly as 
chlorid or muriate and as sulphate. All forms are freely soluble in water and are 
believed to be nearly, if not quite, equally available, but it has been found that the 
chlorids may injuriously affect the quality of tobacco, potatoes, and certain other 
crops. The chief sources of potash are the potash salts from Stassfurt, Germany— 
kainit, sylvinit, muriate of potash, sulphate of potash, and sulphate of potash and 
magnesia. Wood ashes and cotton-hull ashes are also sources of potash. 


TERMS USED IN DISCUSSING FOODS AND FEEDING STUFFS. 


Water is contained in all foods and feeding stuffs. The amount varies from 8 to 
15 pounds per 100 pounds of such dry materials as hay, straw, or grain to 80 pounds 
in silage and 90 pounds in some roots. 

Dry matter is the portion remaining after removing or excluding the water. 

Ash is what is left when the combustible part of a feeding stuff is burned away. 
It consists chiefly of lime, magnesia, potash, soda, iron, chlorin, and carbonic, sul- 
phuric, and phosphoric acids, and is used largely in making bones. Part of the ash 
constituents of the food is stored up in the animal’s body; the rest is voided in the 
urine and manure. 

Protein (nitrogenous matter) is the name of a group of substances containing 
nitrogen. Protein furnishes the materials for the lean flesh, blood, skin, muscles, 
tendons, nerves, hair, horns, wool, casein of milk, albumen of eggs, etc., and is one 
of the most important constituents of feeding stufts. 
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Albuminoid nitrogen is nitrogen in the form of albuminoids, which is the name 
given to one of the most important groups of substances classed together under the 
general term protein. The albumen of eggs is a type of albuminoids. 

Amid nitrogen is nitrogen in the form of amids, one of the groups of substances 
classed together under the general term protein. Amids, unlike albuminoids, are 
usually soluble in water, but are generally considered of less value as food than 
albuminoids. 

Carbohydrates.—The nitrogen-free extract and fiber are often classed together 
under the name of carbohydrates. The carbohydrates form the largest part of all 
vegetable foods. They are either stored up as fat or burned in the body to produce 
heat and energy. The most common and important carbohydrates are sugar and 
starch. 

Fiber, sometimes called crude cellulose, is the framework of plants, and is, as a 
rule, the most indigestible constituent of feeding stuffs. The coarse fodders, such 
as hay and straw, contain a much larger proportion of fiber than the grains, oil 
cakes, etc. 

Nitrogen-free extract includes starch, sugar, gums, and the like, and forms an 
important part of all feeding stuffs, but especially of most grains. 

Fat, or the materials dissolved from a feeding stuff by ether, is a substance of 
mixed character, and may include, besides real fats, wax, the green coloring matter 
of plants, etc. The fat of food is either stored up in the body as fat or burned, to 
furnish heat and energy. 


MISCELLANEOUS TERMS. 


Humus is the name applied to the partiaily decomposed organic (animal and vege- 
table) matter of the soil. It is the principal source of nitrogen in the soil. 

Micro-organism, or microscopic organism, is a plant or animal too small to be 
seen without the aid of a compound microscope. 

Fungus (plural, Fungi) is a low form of plant life destitute of green coloring mat- 
ter; molds and mushrooms are familiar examples. Many diseases of plants are due 
to fungi. 

Bacterium (plural, Bacteria) is the name applied in common to a number of differ- 
ent or closely related microscopic organisms, all of which consist of single short 
cylindrical or elliptical cells or two such cells joined end to end and capable of spon- 
taneous movement. Many kinds of bacteria are harmful and cause diseases and 
other injurious effects, but many are beneficial. Among the latter are those which 
give flavor to butter and cheese, and those which enable leguminous plants to use 
the free nitrogen of the air. 

Pollen.—The powdery substance, usually yellow or brown, which falls from flowers 
when they are shaken. 

Pollination is the act of conveying pollen to the part of the flower prepared to 
receive it. Pollination may be brought about either by natural agencies, such as 
wind, insects, etc., or by artificial means. 

Self-fertile plants or varieties are those which do not require pollen from other 
plants or varieties in order to produce seeds or fruit. 

Self-sterile plants or varieties are those which do require pollen from other plants. 

Lactation.—The formation or secretion of milk. The ‘period of lactation” as 
applied to cows means the length of time since calving that they have been giving 
milk. 
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